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PROBLEM TO BE SOLVED: To provide a consecutive 
trigger system capable of being used with fluctuated 
number of cameras and used for photographing at 
various speeds in the respective cameras. 
SOLUTION: This consecutive trigger system 10 for 
triggering plural cameras 42 and 42a having a burst 
photographing mode is equipped with means 14 and 16 
for deciding a clock 12 and clock frequency, and a 
means 20 for consecutively starting the operation of the 
camera in a burst mode in response to a trigger signal. 
The means 20 is controlled by the clock so as to operate 
the camera at operating speed higher than 
photographing speed in the burst mode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ♦*** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the continuous trigger system (10, 10a, 10b, 10c) of several cameras (42 42a) which it had 
in the burst mode. - /as a number of a camera of functions which should control the clock frequency for 
a clock (12) and this clock by said system Or the means defined as a function of a rate with which a 
camera can take a photograph in a burst mode (14 16), - A trigger signal is answered and a means (20, 
22, 24, 26, 30) to make actuation of a camera start continuously in a burst mode is provided. Said means 
made to start The system characterized by being controlled by said clock in order to operate a camera 
with a high-speed working speed rather than the rate at which this camera takes a photograph in a burst 
mode. 

[Claim 2] It is the trigger system according to claim 1 characterized by being the number of the cameras 
with which it is determined that the working speed shown as Cs becomes equal to N-Cr as for said clock 
frequency, and Cr is a rate at which the camera used takes a photograph in a burst mode here, and N is 
controlled by said system. 

[Claim 3] in order to define the total photograph exposure time — and — this — laws — **** — the total — 
time amount — the trigger system according to claim 1 characterized by providing further the timer (60) 
for making actuation of a camera suspend when it passes. 

[Claim 4] A means (20 30) to control actuation of a camera is a trigger system according to claim 1 
characterized by having the counter (24 26) connected to the clock (12) through the frequency divider 
(22). 

[Claim 5] Said counter is a trigger system according to claim 4 characterized by providing a BCD 
(binary-coded decimal) counter (24) and a BCD-decimal converter (26). 

[Claim 6] The trigger system according to claim 1 characterized by providing a standalone version 
power-source means (70). 

[Claim 7] The trigger system according to claim 1 characterized by providing the switch (51) for 
choosing the clock signal generated from the clock signal or internal clock (12) generated from a clock 
signal input and this clock signal input. 

[Claim 8] - Two or more cameras (42) with which each was equipped with the burst mode, and - It is 
photography equipment which is photography equipment possessing at least one continuous trigger 
system (10, 10a, 10b, 10c) connected to said two or more cameras, and is characterized by said trigger 
system being a thing according to claim 1 . 

[Claim 9] Photography equipment according to claim 8 characterized by providing a means (54) to 
output a trigger signal, and the means (56) which carries out remote transmission of this signal at the 
input (52) of a trigger system. 

[Claim 10] Photography equipment according to claim 9 characterized by establishing a trigger signal 
output means to provide a switch. 

[Claim 1 1] A means to supply a trigger signal is photography equipment according to claim 10 
characterized by providing a count-down system. 

[Claim 12] It is photography equipment according to claim 8 characterized by providing a means (20) to 
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operate the camera which two or more trigger systems with which each was connected to two or more 
cameras (42), respectively were provided, and said trigger system was connected to one clock (13), and 
was equipped with the synchronous counter. 

[Claim 13] Said trigger system is photography equipment according to claim 8 characterized by 
providing a remote transmitting means (41) to transmit a start signal to each corresponding camera. 
[Claim 14] A transmitting means to transmit said start signal is photography equipment according to 
claim 13 characterized by being chosen from the group who has the transmitting means using the 
symmetrical two-wire line, an optical transmitting means, and a wireless transmitting means. 
[Claim 15] A means to control actuation of a trigger system is photography equipment according to 
claim 8 characterized by providing the counter (24 26) connected to the camera through the RS flip flop 
(31) and the trigger relay (40). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photography equipment which it had in the system 

and this system for the continuous trigger (sequential triggering) of a camera. 

[0002] A camera points out the thing of the quiescence camera for taking the photograph (frame by 

frame type) of the frame unit form instead of the movie camera designed for "continuous" record of a 

photograph within the limits of the configuration of this invention. For example, said camera may be a 

REFUREKKUSU mold camera or 24x36 small cameras, or may be a digital camera at arbitration. 

[0003] This invention is used for a detail for the application relevant to the research on the locus and 

power of analysis of the motion in impact research of a ballistic trajectory and a "collision test" format, 

and a sport event, or projectile etc. for the application in photography (photography) of a high-speed 

phenomenon. 

[0004] 

[Description of the Prior Art] The REFUREKKUSU mold camera is especially equipped with the state 
of the art camera and the mode of operation called "burst (burst)" mode. In this mode of operation, a 
camera photos continuous scene, as long as trip (trip) equipment is made into the active state. 
Continuous scene is recorded with maximum velocity possible for the camera. This is mainly controlled 
by the film transport currently installed in the camera. 

[0005] For example, about a burst mode of operation, it can use for photography of a sport event. It is 
possible to catch several photographs per second (for it to -respond to the camera used and for them to be 
6-8 photographs per second at the maximum). 
[0006] However, this rate is insufficient in some applications. 

[0007] If a movie camera or a "continuous" record camera like a video camera (jar scope (camescope)) 
is used, a high-speed photography rate is more possible. Therefore, a camera can collect high-speed 
phenomena or occurrences, and can decompose these occurrences into the momentary photograph of a 
lot in the form where it excelled more. 

[0008] However, the image quality of the photograph taken with the "continuous" record camera is 
farther [ than the image quality acquired using the camera of the format of a frame unit ] low, and often 
inadequate for analyzing in a detail separately in the photograph of a lot. 

[0009] In order to install several cameras by the set and to attain a high-speed trigger rate rather than the 
burst mode rate of each camera, the equipment with which computer control of these cameras is carried 
out is known. The further information about this title is given to reference (1) and (2), and the reference 
place of these reference is given to the end of this publication. 

[0010] There are some constraint and a trouble about the equipment using a camera set. 
[001 1] The 1st trouble originates in the need of changing or reconfigurating a trigger system, when the 
number of the cameras used in the set is changed. Also when the camera equipped with various 
photography rates in the burst mode is used, the same problem just arises. 

[0012] Other troubles originate in the fact that a camera will usually finish the number of available 
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photographs early very much on the film of these cameras, in a burst mode. Therefore, it is necessary to 
exchange for every photograph of the lot newly photoed about a film. In taking a photograph in the 
environment (hostile environment) of an ill condition, it is sometimes difficult or impossible to 
exchange this film. It is also inefficient actuation in terms of time amount to exchange the film in all 
cameras, and it needs comparatively long interruption between the photographs taken continuously. 
[0013] Other troubles are produced when carrying out the trigger of the camera. An operator exists and 
it is necessary to install equipment near the photographic subject which should be photoed. These 
constraint may produce a problem, when taking a photograph in the environment of an ill condition. 
[0014] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the continuous 

trigger system and photography equipment for avoiding the trouble mainly mentioned above. 

[0015] It is offering the continuous trigger system which can use one purpose with a number of cameras 

to change, and can be used for a detail to photography of various rates in each camera. 

[0016] Other purposes are offering the system for recording several sets of photographs, without 

exchanging the film in a camera regularly. 

[0017] The purpose of further others is being able to control a camera from the location distant from the 
photographic subject currently photoed, and being able to carry out the servo control of the camera to a 
specific occurrence like ignition. 
[0018] 

[Means for Solving the Problem] More, in order to attain these purposes to accuracy, the purpose of this 
invention is a system for the continuous trigger of several cameras which it had in the burst mode. Said 
system is /as a number of a camera of functions which should control the clock frequency for a clock 
and this clock by said system Or the means defined as a function of a rate with which a camera can take 
a photograph in a burst mode, - A trigger signal is answered and a means to make actuation of a camera 
start continuously in a burst mode is provided. Said means made to start The system characterized by 
being controlled by said clock in order to operate a camera with a high-speed working speed rather than 
the photography rate in the burst mode of this camera. 

[0019] Since said working speed is more nearly high-speed than the photography rate in a burst mode, 
the trigger of the camera is carried out to sequence, and, thereby, it can attain a high-speed overall 
photography rate. 

[0020] About said clock frequency, it can set and optimize so that said working speed as which it is 
indicated as Cs may become equal to N-Cr. Cr is a rate at which a camera takes a photograph in a burst 
mode here, and N is the number of the cameras controlled by said system. 

[0021] Said working speed is equal to the overall rate by which a photograph is further taken with the 
set of the camera controlled by said system. 

[0022] For example, if six cameras equipped with the rate Cr in a burst mode equal to eight photographs 
per second are used, the working speed of a camera and the overall photography rate Cs are equal to 48 
photographs per second. 

[0023] several [ of the camera changed about a means to define a clock frequency ] — the configuration 
of a trigger system can be supplied to the application by N and the arbitration rate Cr to which the 
trigger of these cameras used is carried out in a burst mode so that it can be made adapted [ without 
carrying out this structure of a system ] in an instant. 

[0024] In this case, it is assumed that all the cameras used have the trigger rate same as a matter of fact 
in a burst mode. 

[0025] As for said clock frequency, it is desirable to be set in the value (namely, multiple value of the 

rate Cs mentioned above) which is the multiple of the product of Cr and N. Thereby, it can be made to 

operate continuously with a more excellent time amount precision about a camera. 

[0026] in order that said trigger system may define the total photograph exposure time according to one 

specific description of this invention — and — this — laws — ****-- the total — time amount — when it 

passes, the timer for making actuation of a camera suspend can be provided further. 

[0027] The occurrence which should be photoed with a high-speed photography rate is the momentary 
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occurrence or the quick occurrence which overall time amount does not usually exceed several seconds. 
[0028] Therefore, using said timer, the photograph of the lot currently photoed can be interrupted, before 
the reel of the film which it had in each camera is completed, and a new lot can be made to start again 
later. 

[0029] For example, said camera used has the photography rate in a burst mode equal to eight 
photographs per second, and if the total photograph exposure time is set to 2 seconds, 2 sets of 
photographs (16 per lot) currently taken are recordable on the standard film for 36-sheet photographs. 
[0030] If time amount shorter than time amount required to fill a film is defined, several sets of 
photographs can be taken without re-loading with a camera. This is an important advantage in order to 
take a photograph in the environment [ in / studying projectile ] of the ill condition for amending the 
defect of ignition. 

[0031] According to other descriptions of this invention, a trigger system can have a means to output a 
trigger signal, and a remote transmitting means to transmit a trigger signal to the input which carries out 
the trigger of the trigger system. 

[0032] In the briefest operation gestalt, a means to supply a trigger signal can be designed so that the 
trigger circuit which could possess one trigger switch, and could be operated by the operator about this 
trigger switch, and was associated may be closed. 

[0033] These means can possess further count-down equipment similar to the equipment used in order to 
ignite for example, a projectile engine. 

[0034] Thanks to the remote transmitting means of said trigger signal, about said system, it can use in 
the environment of the ill condition which human being cannot exist. About said system, it can use so 
that Shigekazu Taka's equipment can be installed in the location distant from the photographic subject 
currently photoed. 

[0035] For example, said transmitting means may have a transceiver machine for transmitting by the 

symmetrical transmitting track, the optical transmitting track, or wireless. 

[0036] When it has the intention of said system for the isolated standalone version (standalone) 

actuation, said system can be further equipped with a power-source means like a cell. 

[0037] This invention relates to the photography equipment which possesses further several cameras 

(each is equipped with burst photography mode), and a trigger system which was mentioned above. 

[0038] Said photography equipment can possess one or some trigger systems, and each trigger system is 

connected to several cameras. In this case, a trigger system possesses a means to be controlled by one 

clock and to control actuation of a camera using a synchronous counter. 

[0039] The increment in the number of trigger systems and the total of the camera controlled is a means 
to which the number of the origins which are made to increase a photography rate further and can 
actually take/or a photograph is made to increase. 

[0040] For example, in order to carry out the trigger of all the cameras continuously in different time of 
day, a different trigger system can be synchronized. Furthermore, in order to carry out the trigger of 
several cameras (each of these cameras belongs to the several sets camera arranged in a different 
location) to coincidence, it can be made to synchronize about these systems. 

[0041] According to 1 specific operation gestalt, the trigger system for photography equipment can 
possess a remote transmitting means to transmit a control signal of operation to the camera related with 
each signal further. 

[0042] These means make it possible to separate distance greatly and to arrange one or more trigger 
systems and the camera of each other controlled. 

[0043] For example, a signal transmitting means can possess the symmetrical two-wire line, an optical 
transmitting means, and/or a wireless transmitting means. 

[0044] Other descriptions and advantages about this invention become clear from explanation of the 
following which referred to the accompanying drawing. This explanation is given only for the 
instantiation-purpose and is by no means restrictive. 
[0045] 

[Embodiment of the Invention] The reference number 10 shows the trigger system corresponding to the 
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specific operation gestalt of this invention by the rough approach. 

[0046] Said trigger system 10 can possess a clock 12 in the form of an oscillator, and can control it by 
RC (resistance-capacitor) mold circuit about the frequency of this clock 12. 

[0047] This is performed by connecting an oscillator to a selector 14, and, thereby, various resistance 
corresponding to various clock frequencies is applied to a control input. For example, the frequency and 
recycle ratio (cyclic ratio) of a clock signal are defined by resistance 16 (only one element is shown 
among these resistance by a diagram). 

[0048] About a frequency, it can control continuously or can control by preselected enumerated data 
about these frequencies to be shown in drawing 1 . For example, the preselected value can respond to 
various frequencies which were adapted for control of a number of cameras to change, and/or were 
adapted for control of the camera equipped with various photography rates in a burst mode. 
[0049] Said clock follows and outputs a pulse in the frequency which is a multiple (several [ namely, / 
of the rate Cr of the camera in a burst mode, and the camera controlled ] multiples of the product of N) 
of the product of Cr and N. 

[0050] a clock pulse — counting — it is outputted to the section (counting assembly) 20. this counting — 
the section 20 possesses one or some frequency dividers which adjust a clock frequency to the value of 
Cr-N correctly. One frequency divider is shown and the example shown is described as a reference 
number 22. 

[0051] said counting — the section 20 possesses a binary counter 24, and the binary / decimal converter 
26 further. 

[0052] the clock signal with which the BCD (binary-coded decimal) binary counter 24 was divided — 
receiving — and binary — counting — a signal is outputted. 

[0053] binary [ said ] — counting — a signal is outputted to a converter 26. this converter — said counting 
— the output (for example, ten pieces) 28 of a large number which answer a signal and output a pulse to 
a degree continuously from a degree is provided. In the rate imposed with the clock frequency (divided) 
applied to the binary counter 24, the pulse outputted by the converter continues mutually and is 
produced. 

[0054] RS flip flop 31 is connected to each output 28 of a converter 26. Each flip-flop 31 has the output 
34 which answers the pulse outputted to the signal input 32 of these flip-flops 31 by the converter 26, 
and may change to the "inactive" "activity" logic state from a logic state, respectively. A flip-flop 31 has 
reset input 36 further. About the function of reset input 36, it mentions later. 

[0055] For example, an "inactive" condition and "activity" condition can respond to a logic state "0" and 
M j ii 

[0056] The output 34 from said flip-flop 31 is connected to a control relay 40 through the track 
described as a reference number 41. For example, these tracks may be differential tracks (differential 
lines) where it had the line transmitter and the receiver (line transmitters and receivers) (not shown). 
[0057] When the distance between said flip-flops 31 and relays 40 is short, one wire track can also be 
used. 

[0058] About the relay equipped with one or some contact, it is connectable with the trigger terminal of 
one set or several cameras 42. A relay controls a camera. These relays answer the "activity" logic state 
outputted by the associated flip-flop, and connect the trigger terminal of a camera mutually. This 
effectiveness is carrying out the trigger of the camera 42 set up also so that it may operate in a burst 
mode, thereby, a camera 42 can take a photograph continuously in the original burst mode Cr, as long as 
the trigger terminal of these cameras is connected, and the flip-flop 31 related with these cameras 
outputs an "activity" logic state namely,. 

[0059] All the cameras connected to the same relay take a photograph to coincidence mostly, as long as 
all cameras have the almost same rate Cr in a burst mode. 

[0060] The camera (that is, related with an output 28 which is different from a converter 26) connected 
to a different relay takes a photograph in the time interval in inverse proportion to a clock frequency 
(divided). However, when a photograph is taken separately, each camera takes the photograph of a lot at 
the original rate Cr in a burst mode. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/23/2005 



JP,2001-166374,A [DETAILED DESCRIPTION] 



Page 5 of 6 



[0061] The result obtained about the set of the camera of N base related with the number equivalent to 
the output 28 from said converter 26 is an overall rate called Cr-N which was mentioned above. 
[0062] A reference number 30 describes roughly the concentration function part formed by the flip-flop 
3 1, the track 41, and relay, and it is called a "control interface 1 ' in the remainder of the text, furthermore, 
a means by which a control interface 30 operates a camera according to the meaning of this invention — 
counting — it forms with the section 20. 

[0063] Said trigger system 10 has the trigger input 52 connectable with the means which can form a 
trigger signal. 

[0064] In the example of drawing 1 , these means possess one switch 54 which can connect two electric 
wires 56 in a transmitting track to the same potential. 

[0065] About other means to transmit a trigger signal, it can prepare according to the distance between a 
switch 54 and the trigger input 52. If this distance excels very much, transmission by the radio channel 
is possible. 

[0066] The 1st signal conditioning circuit 58 connected to said input 52 is formed in order to form a 
logic trigger signal by the suitable plastic surgery which answered the closed switch 54. 
[0067] This signal is transmitted to the timer circuit 60 which can be adjusted by fanout 62. This timer 
circuit makes the photograph taken with all cameras start (initiating), and performs two functions in 
which it is interrupted. 

[0068] Said timer 60 outputs a logic "authentication" condition (for example, 1), and this logic 
"authentication" condition answers a trigger signal, and is impressed to the AND gate 64. this signal — 
counting from a clock 12 — transmission of the clock pulse to the section 20 is attested, and the switch to 
an active state is continuously produced from the inactive condition of a flip-flop 3 1 . 
[0069] It is shown that drawing 1 has further the 2nd fanout 66 to which said timer was connected 
directly [ an RS flip flop ] to one (it is describing as reference number 31a). flip-flop 31a of this ** — 
other flip-flops — differing — counting — it does not connect with the section 20 but is directly controlled 
by the timer 60. 

[0070] Although it is not essential, it is possible to synchronize completely the trigger of the photograph 
taken by 1st camera 42a with the trigger signal by which the input 52 was impressed, thanks to this 
convenient specific operation gestalt. 

[0071] Flip-flop 31a directly controlled by said timer 60 is connected to 1st camera 42a by the relay 
shown as reference number 40a. However, this relay is similar with other relays 40 within a control 
interface 30, and this relay also forms some control interfaces 30. 

[0072] A user can adjust a timer 60, in order to define the photography period about all cameras. 
[0073] About this period, it can start and count from the moment that started from the moment that a 
trigger signal is received, or after that is delayed depending on the case. 

[0074] if the time limit passes — a timer — logic "a disable (disable)" — a condition (for example, 0) is 
outputted and this logic "disable" condition is impressed to the AND gate 64 — having ~ and counting 
from a clock 12 — transmission of the pulse to the section 20 is made impossible. 
[0075] Furthermore, a logic "disable" condition is impressed to the reset input 36 of the flip-flop 
sections 31 and 31a through the 2nd signal conditioning circuit 68. A logic "disable" condition is 
impressed in order to carry out reinitialization of these also to a divider 22 and a binary counter 24. 
[0076] Said signal conditioning circuit 68 consists of a monostable flip-flop, and this monostable flip- 
flop answers detection of the change of state (to logic "enabling (enable)" logic "disable" condition from 
a condition) of a timer 60, and it can essentially output a reset pulse. 

[0077] In the remainder of the text, the concentration function part formed of a timer 60 and shaping 
circuits 58 and 68 is called a "control circuit", and is roughly described as a reference number 50. 
[0078] A reference number 70 shows a standalone version power-source means like the cell connected 
to all the electronic circuitries in a trigger system 10. 

[0079] Drawing 2 is the timing chart showing the logic states A1-A8 of eight flip-flops 31 and 31a 
related with eight correspondence cameras which can be operated in a burst mode. In the shown 
example, it is considered that a logic state 1 corresponds to the camera which a logic state 0 corresponds 
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to the camera which is not operating, and is taking the photograph in a burst mode. 
[0080] Furthermore, in the shown example, each camera is considered as having an original 
photography rate called eight photographs per second separately (that is, each camera taking one 
photograph every 125 mses) for the purpose of simplification. 

[0081] It is the time of day when a trigger signal is received at the zero time in an axis of abscissa. It 
corresponds at this time to the time of day when the 1st camera is operated for the first time further. 
[0082] The 2nd camera is started after the time amount corresponding to one eighth of two continuous 
inter- frame time amount (namely, about 15.6 mses). 

[0083] Thereby, a camera is continuously operated every about 15.6 mses until all cameras will be in 
operating state (burst mode). 

[0084] A small arrow head shows the time of day when a photograph is taken with each camera. 
[0085] The 1-time trip of a certain camera is carried out every about 15.6 mses, and this is equivalent to 
64 photographs per second [ about ]. 

[0086] Drawing 3 shows the photography equipment possessing the system and the trigger systems 10a, 
10b, and 10c which can be compared explained with reference to drawing 1 . 

[0087] It has the reference number with the similar part same identically to the part shown in drawing 1 , 
and these are not explained again here. 

[0088] 1 10a of said trigger system is used in order to control alien systems 10b and 10c. This system is 
called a "master system", on the other hand Systems 10b and 10c are called a "slave system." 
[0089] The control circuit 50 for said master trigger system 10a is equipped with the switch 51, thereby, 
a control circuit 50 can be connected to either an internal clock 12 or the external clock 13, and the pulse 
of these clocks is received as a clock signal input. 

[0090] Each trigger system is related with six cameras in the example explained here. About these 
cameras, it is controllable so that a trigger is continuously carried out from a degree to a degree, or so 
that the trigger of the camera is carried out to coincidence by each trigger system. 

[0091] According to a case, a clock frequency is adjusted so that it may become equal to the multiple of 
Cr-N (it is here and N is the total of a camera), or so that it may be equivalent to Cr-n (the number of the 
cameras with which it is here and n was related with each trigger system). 

[0092] the connection which described the logic state which makes photography "possible" as the 
control circuit 50 and reference number 80 in master trigger system 10a — minding — counting of each 
system - it is transmitted to the section 20. Similarly, a reset signal is transmitted to the control interface 
30 of all cameras through the connection described as a reference number 82. 

[0093] the last - counting in a slave system - the section 20 is mutually connected to the master system 
through the track 84, and, thereby, it turns out that the counter of these systems synchronizes. 
[0094] It can be made to increase by making the number of slave trigger systems increase about the 
number of the trigger systems continuously arranged according to the drawing of drawing 3 . 
[0095] <Reference mentioned above> (1) Le Courrier Professionnel (Professional Correspondence) 
(KODAK), April 1990, No.109, page.[ 50] (2) UNTITLED, Fujifilm magazine, March 1999, No.13, and 
page 12 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 3] 
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